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$(\rho u)_{t}+\nabla\cdot(\rho u\otimes u)+\rho\nabla\Phi+a\nabla\rho^{\gamma}=\mu\triangle u+(\lambda+\mu)\nabla(\nabla\cdot u))$
(1) $\triangle\Phi=4\pi g(\rho-\frac{1}{|\Omega|}\int_{\Omega}\rho dx)$ in$\Omega \mathrm{x}(0, T)$ ,
$u=0$ , $\frac{\partial\Phi}{\partial\nu}=0$ on$\partial\Omega\cross(0, T)$ ,
$\rho|_{f=0}=\rho_{0},1(\rho u)|_{t=0}=q_{0}$ in$\Omega$ ,
. , $\Omega$ $C^{2,\theta}$ $\partial\Omega$ $\mathrm{R}^{3}$ $lJ$
, $\rho=\rho(x, t)$ , $u=(u_{\backslash }^{1}(x, t),$ $u^{2}(x, t),$ $u^{3}$ ( $x$ , )
, $\Phi=\Phi(x, t)$ Newtoniangravitajtional potential, $\gamma>1$ (





(2) $(\rho u)_{t}+\nabla\cdot(\rho u\otimes u)+\rho\nabla\Phi+a\nabla\rho^{\gamma}=0$ ,
$\triangle\Phi=4\pi g\rho$ in$\mathrm{R}^{3}\cross(0, T)_{7}$






$E$ $=$ $]_{\Omega}( \frac{\rho}{2}|u|^{2}+\frac{P}{\gamma-1})dx+\frac{g}{2}]]_{\Omega\cross\Omega}G(x, y)\rho(x)\rho(y)dxdy$
$(3)$
$=$ $\frac{a}{\gamma-1}||\rho||_{\gamma}^{\gamma}+\frac{1}{2}||\sqrt{\rho}u[_{2}^{2}-;||\nabla\Phi||_{2}^{2}$





. Poisson , $\rho\in L^{\gamma}$ , $\gamma\geq\frac{6}{5}$ $\Phi_{x_{i}}\in L^{2}$
. Sobolev
$||\nabla\phi||_{2}\leq gK||\rho||_{\frac{6}{5}}$
$\mathrm{B}\grave{\grave{1}}\text{ }\hat{\backslash _{\underline{\iota}}L}’\mathit{3}\mathrm{B}>\text{ ^{}\backslash }\backslash \text{ }\xi\}$ . $\mathrm{t}^{\nearrow}k\text{ ^{}-}T$ , $.\text{ }i\mathrm{L}f\tilde{f}\backslash$ ) $\triangleright*^{\backslash }\backslash -E\mathrm{B}>\text{ },$ $\gamma>\frac{6}{5}\text{ }\gamma=\frac{6}{5}$
$t\mathrm{h}$ , $k\text{ ^{}\mathit{2}^{\backslash }}\dot{\mathrm{c}}\hslash\backslash ,,$ $\mp^{\backslash \prime}’\ovalbox{\tt\small REJECT}^{arrow}\mathrm{E}\not\supset\not\simeq \text{ }$ subcritic..a1 $k^{>}2:U^{\grave{\backslash }}\mathrm{c}.$.ritical $\mathrm{f}_{\mathrm{B}}^{\mathrm{k}2}\mathfrak{F}\text{ }f_{\mathrm{c}\zeta}$ @. $\not\equiv \mathfrak{F}\sim\nearrow\overline{\mathrm{J}}\backslash \cdot$,
Euler-Poisson $\text{ }\mathrm{B}\mathcal{F}(2)\text{ }u=0\text{ }\downarrow_{\mathscr{B}\square }^{\mathfrak{t}\exists\wedge-\iota-\mathfrak{F}\text{ }\xi_{)^{-}}^{\overline{\backslash }}\mp\ovalbox{\tt\small REJECT}^{arrow}\mathrm{E}_{\#}^{\not\supset}l\mathrm{h}}..\prime^{f}\rangle(2)_{3}\text{ }$
$\Phi+\frac{a\gamma}{\gamma-1}\rho^{\gamma-1}=\mathrm{c}onst$
, $\gamma>\frac{6}{5}$ , $1< \gamma<\frac{6}{5}$
.
Euler-Poisson (2) , T. Makino [4] , $\rho_{0}(x)$
, , ,
, Euler-Poisson (2)








, , Poisson Navier-Stokes
l
$\rho_{t}+\nabla\cdot(\rho u)=0$ ,
$(\rho u)_{t}+\nabla\cdot(\rho u\otimes u)+a\nabla\rho^{\gamma}=\mu\triangle u+(\lambda+\mu)\nabla(\nabla\cdot u)$ ,
, P. L. Lions [9] Cauchy , $\gamma>\frac{9}{5}$
. , E. Feireisl, A. $\mathrm{N}\mathrm{o}\mathrm{v}\mathrm{o}\mathrm{t}\mathrm{o}\mathrm{n}\acute{\mathrm{y}}$, and H.
Petzelotov\’a [2] , – $\gamma=\frac{5}{3}$
$\gamma>\frac{3}{2}$ .
Navier-Stokes-Poisson , M. Okada, and $\mathrm{r}\mathrm{F}$ .
Makino [8], S. Matsusu-Necasova, M. Okada, and $\mathrm{T}$ . Makino $[6, 7]$ ,
, , ,
, , B. Ducoment and E. Feireisl[1] $P$
,
. ,
, $-\backslash \Re$ Navier-Stokes-Poisson




1 $T>0$ $\gamma>\frac{3}{2}$ . $(\rho_{0)}q_{0})$ $\rho_{0}=\rho_{0}(x)\geq 0$ ,
$\rho_{0}$ . $\in L^{\gamma}(\Omega),$ $|q_{0}^{i}|^{2}/\rho_{0}\in L^{1}(\Omega)$ , , $\rho_{0}(x)=0$ $q_{0}^{i}(x)=0$
. , (1) $(\rho, u, \Phi)$
:
1. $\rho=\rho(x, t)\geq 0,$ $\rho\in L^{\infty}(0, T;L^{\gamma}(\Omega)),$ $u^{i}\in L^{2}(0, T;H_{0}^{1}(\Omega))$ .
2. $E$ (3) , $E=E(t)\in L_{loc}^{1}(0, T)$ .
3. $\frac{d}{dt}E(t)+\mu||\nabla u||_{2}^{2}+(\lambda+\mu)||\nabla\cdot u||_{2}^{2}\leq 0$ in $’(\Omega \rangle\langle(0, T))$ .
79
4. (1) , (1) $\prime D’(\Omega \mathrm{x}(0, T))$ .
5. $\Phi(\cdot, t)=g\int_{\Omega}G(\cdot, y)\rho(y, t)dy$ for $a.e.t\in(0, T)$ .
6. $\rho_{\}}u$ $\Omega$ , (1) $/(\mathrm{R}^{3} \cross(0_{?}T))$
.
7. (1) renormalized sofution .




$\rho\in C([0, T])$. $L_{weak}^{\gamma}(\Omega))$ ,
$\rho u^{i}\in C([\mathrm{O}, T];L_{weak}^{\vec{\gamma+1}}(\Omega))2$
, .
E. Feireisl, A. Novotony, and H. Petzelotovi [2] ,
$\beta$ ,
$\rho_{t}+\nabla\cdot(\rho u)=\in\triangle\rho$,
$(\rho u)_{t}+\nabla\cdot(\rho u\otimes u)+\rho\nabla\Phi+a\nabla\rho^{\gamma}+\delta\nabla\rho^{\beta}+\epsilon\nabla u\cdot\nabla\rho$
(2) $=\mu\triangle u+(\lambda+\mu)\nabla(\nabla\cdot u)$ ,
$\triangle\Phi=4\pi g(\rho-\frac{1}{|\Omega|}\int_{\Omega}pdx)$ in $\Omega\rangle\langle(0, T)$ .
Faedo-Galerkin $u_{\delta,\epsilon}(x, t)$ , $\epsilon iarrow 0$
$\deltaarrow 0$ (1) .
$\gamma>\frac{3}{2}$ Faedo-Galerkin , $\mathrm{d}\mathrm{i}\mathrm{v}$-curl Lemma
.
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